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Electrical or Optical Connector Adapter with Rotational Mechanisms 



ABSTRACT 

FIG. 1 relates to an invention of an adjustable electrical or optical connector adapter that is 
typically used to inter&ce a host device with a peripheral device or cable. The adjustable 
connector rotates in either of two planes and will allow the peripheral device to assume a wide 
variety of orientations with respect to the host device. 

This PPA is inclusive of material submitted in PPA #60/400792, dated August 2, 2002. 
CLAIMS 

An adjustable connector comprised of: 

1 . Electrical or optical connectors with the following characteristics: 
a first electrical or optical connector that interfaces with a host device; 

a second electrical or optical connector that interfaces with a peripheral device, power source or 
cable and maintains electrical or optical continuity with the first connector; 



2. Rotational mechanisms of the following types: 

a housing that includes two rotational mechanisms between the first and second connectors that 
allow rotation in two planes while maintaining electrical or optical continuity between the first 
and second connectors, rotation may occur in either plane alone or both simultaneously; 



a device in both planes for limiting the degree of rotation of the rotational mechanisms in each 



2 

plane; 

methods for providing positional stability of both rotating mechanisms, 
a first rotational mechanism in the form of a hinge; 

a second rotational mechanism in the form of two mating planar surfaces; 

first and second rotational mechanisms will have rotational capabilities along with positional 
stability resistance characteristics such that the torque required to initiate rotation of the joint is 
greater than the torsional forces created by the weight and orientation of any attached cables or 
devices in a static situation. These characteristics could be achieved with indexing surface 
features along with mating radial serrations providing an indexing fiinction, inherent sur&ce 
friction between mating parts or tension produced by springs or levers. 

3. Alternate embodiments of rotational mechanisms: 

where one of the two rotational mechanisms are manufactured in fixed orientations in order to 
provide solutions to specific problems of interfacing certain host devices with certain peripheral 
devices; 

where rotational control in all planes is achieved by use of a ball and socket joint; 



where rotational control in all planes is achieved by use of a goose-neck or flexible jointed pipe, 

where one or both of the previously described rotational mechanisms are built into a connector 
that is attached to a cable, and does not take the form of a separate connector adapter, the 
connector itself could assume any of the forms mentioned in these claims, 

where one or both of the previously described rotational mechanisms are built into a connector 
that is part of an electrical device, either host or peripheral, and does not take the form of a 
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separate connector adapter, the connector itself could assume any of the forms mentioned in 
these claims.. 

4. Electrical or optical connectors in claim 1 of a variety of types: 
male or female forms; 

USB, High Speed USB (2.0), Fire Wire (IEEE 1394 and i.LINK), Video Monitor, RS232, fiber 
optic or similar specifications that are typically used to define the physical, electrical and /or 
optical conununications characteristics between host and peripheral devices. This includes 
specifications for electrical connections for the purpose of data and/or power transmission. 

5 A housing of the connectors in claim 1 produced from vinyl, rubber, plastic, polypropylene 
or other materials suitable for an electrical or optical connector housing. 

6. A flexible conductor suitable for passing electrical or optical signals, located within the 
housing defined in claim 5, such that the flexible cable allows rotation to occur in two planes of 
the rotational mechanisms as defined in claims 2 and 3, while maintaining electrical or optical 
connectivity between the first and second connector. 

7. An embodiment of the adjustable connector that has two or more secondary connectors, so 
to act as a hub for multiple peripheral devices, all communicating electrically or optically with 
"the lio St device* ' 

DESCRIPTION 

A variety of computer peripheral devices are designed to be directly interfaced to host devices, 
such as computers. Many times this results in an awkward, insecure, or precarious orientation of 
the peripheral device in relation to the host device. In some cases the peripheral device cannot 
be successfully interfaced to the host device due to the physical conflicts between the housing of 
the host device and the peripheral device. In other cases the physical characteristics of the 
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peripheral device when inter&ced with the host device, prevents the interfiice of other peripheral 
devices to the host device. The adjustable connector overcomes these conflicts by allowing 
rotation in two planes. The adjustable connector could assume the form of a connector adapter, 
or it could be built-into cables or electrical equipment, either host or peripheral. 

Peripheral devices that will benefit from the adjustable connector include, but are not limited to: 
data storage devices, BlueTooth or other conmiimication devices, security devices, lights, fans, 
cables, antennas, and power adapters. 

OPERATION 

FIG la depicts the side view of the preferred embodiment that complies with USB and USB 2.0 
standards. Connector 10, USB type- A, interfaces with a host device. Rotational mechanism 12 
has a +/-90° range of motion in a vertical manner in relation to connector 10. 
Second rotational mechanism 14 allows rotation of the second connector 16 in either direction on 
one plane up to 120**. 

FIG lb depicts the top view of the preferred embodiment that conqplies with USB and USB 2.0 
standards. Connector 10, USB type- A, interfaces with a host device. Rotational mechanism 14 
has a +-/-120** range of motion in a horizontal manner in relation to connector 10. 

FIG Ic and Id depict an alternate construction with similar functionality to FIG la and lb. 
Rotational mechanism 20 has a +/-90*^ range of motion in a vertical manner in relation to 
connector cohhectof 145 in 

either direction on one plane with a range of up to 359^. 

FIG 2a depicts a peripheral device interfaced to a host computer without the use of the adjustable 
connector. 

FIG 2b depicts a peripheral device interfaced to a host computer with the aid of the adjustable 
connector. In this case, mechanism 12 (hidden) is rotated 90** and mechanism 14 is rotated 90®. 
This illustrates the benefit of preventing the peripheral device from protruding significantly away 
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from the host computer, placing the peripheral device in an awkward and precarious position 
where it could be easily damaged. 

FIG 3a depicts the side view of an additional embodiment of the adjustable connector that has 
two secondary connectors 16 & 20 acting as a hub for two peripheral devices. This embodiment 
contains all the same features as the adjustable connector in FIG la, vsdth the added fiinctionality 
of an additional rotational mechanism 1 8 and the associated secondary connector 20. 

FIG 3b depicts the top view of the additional embodiment of the adjustable connector that has 
two secondary connectors 16 & 20 acting as a hub for two peripheral devices. This embodiment 
contains all the same features as the adjustable connector in FIG lb, with the additional 
rotational mechanism 1 8 able to operate independently from rotational mechanism 14. This 
allows for the peripheral devices to interface into input connectors 16 & 20 and be positioned in 
different and independent fashions. 

FIG 3c illustrates the additional embodiment of the adjustable connector wdth two peripheral 
USB cables interfacing into input connectors 16 & 20. In this case, mechanism 12 (hidden) is 
rotated 90^ in a vertical manner in relation to connector 10, mechanism 14 is rotated 90^ in a 
horizontal manner in relation to connector 10 and mechanism 18 is rotated 90° in the opposite 
direction of mechanism 14. 

FIG 4 illustrates an alternate embodiment of the rotational mechanism where one of the two 
f otationai mec'lianisn^^ ~~ " ' ~ ' 

FIG Sa illustrates an alternate embodiment of the rotational mechanism where rotational control 
in all planes is achieved by use of a goose-neck or flexible jointed pipe. 

FIG 5b illustrates an alternate embodiment of the rotational mechanism, where rotational control 
in all planes is achieved by use of a goose-neck or flexible jointed pipe, in this case with two 
peripheral connectors. 
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FIG 6 illustrates an alternate embodiment of the rotational mechanism where rotational control in 
all planes is achieved by use of a ball and socket joint. 

FIG 7a illustrates an alternate embodiment, where a rotational mechanism of the first type is built 
into a connector that is attached to a cable, and does not take the form of a separate connector 
adapter. 

FIG 7b is a device similar to FIG 7a. It illustrates an alternate embodiment, where a rotational 
mechanism of the first type is built into a connector that is attached to a cable, and does not take 
the form of a separate connector adapter, but the construction of rotational mechanism is 
simplified. 

FIG 8a, 8b and 8c illustrate an alternate embodiment, where two rotational mechanisms are built 
into a connector that is attached to a cable, and does no take the form of a separate connector 
adapter. This allows rotational orientation in two planes. The first rotational mechanism has a 
rotational capability of +/- 90**. The second rotational mechanism has a rotational capability of 
359^ 

FIG 9 illustrates a device similar to FIG 8a. It is an alternate construction that achieves the same 
result. Two rotational mechanisms are built into a connector that is attached to a cable, and does 
no take the form of a separate connector adapter. This allows rotational orientation in two 
planes. The first rotational mechanism has a rotational capability of +/- 90®. The second 
Totationaf mecfiaiiis^^ ' 

FIG 10a and 10b illustrate a typical peripheral device that does not contain any mechanisms to 
provide rotational capabilities. 

FIG 11a, lib and 11c illustrates an alternate embodiment, where the rotational mechanism is 
built into a connector that is part of an electrical peripheral device, and does not take the form of 
a separate connector adapter. In this particular configuration, the connector has rotational 
capabilities in one plane, while remaining contained within the peripheral device. 



FIG 12a, 12b and 12c illustrate a device similar to FIG 1 la, 1 lb and 1 Ic. It is an alternate 
construction that achieves the same result. A rotational mechanism is built into a connector that 
is part of an electrical peripheral device, and does not take the form of a separate connector 
adapter. In this particular configuration, the connector has rotational capabilities in one plane, up 
to 3S9^, while remaining contained within the peripheral device. 

FIG 13 and 14 illustrate alternate embodiments, where the two rotational mechanisms are built 
into a connector that is part of an electrical peripheral device, and does not take the form of a 
separate connector adapter. This allows rotational orientation in two planes. 

FIG IS and 16 illustrate alternate embodiments where the rotational mechanism is built into a 
host device. In FIG IS, the rotational mechanism has one connectors, with FIG 16 having two 
connectors. Both embodiments allow rotational capability in one plane only, up to 359°. 
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